INTRODUCTION
============

Population-based studies in Latin American and Caribbean countries have described the sizeable impact of mental illness in this region with one-year prevalence rates of 1.0% for nonaffective psychosis, 4.9% for major depression, and 5.7% for alcohol use, abuse or dependence.[@b1-cln_66p233] In developing countries, there are isolated reports on the frequency of depression in elderly people,[@b1-cln_66p233]-[@b4-cln_66p233] but there is little consensus on the role of social support and life events in different communities and socioeconomically disadvantaged groups.

In Latin American and the Caribbean, ageing has grown in recent decades due to factors such as mortality decline and as a result of successful medical techniques that, for example, contributed towards the reduction in the spread of infectious diseases.[@b5-cln_66p233] Additionally, the speed and size of this process indicates that it takes place in the context of fragile economies, high levels of poverty, and social and economic inequalities.[@b6-cln_66p233] Brazil also presents these patterns, and the most current data from the Brazilian Institute of Geography and Statistics (IBGE) indicate that its population consists of more than 180 million inhabitants, with those aged 60 years or older representing roughly 10% of the country\'s population.[@b7-cln_66p233]

Depression in late life is a severe problem for the elderly.[@b8-cln_66p233],[@b9-cln_66p233] The Bambuí Health Ageing Study, carried out in the southeast of Brazil, reported a 1-month prevalence of depressive episode of 15.4% in a representative community elderly sample,[@b3-cln_66p233] and Blay *et al*.[@b2-cln_66p233] found a 1-month prevalence of depression morbidity of 22.7% in a cross-sectional study of non-institutionalized people aged 60 years or more in the southern area of the country. Population-based studies suggest a substantial relationship between social factors and depression in late life.[@b10-cln_66p233]

Research has begun to look at the potential effects of the social support system on an individual\'s susceptibility to developing late onset depression.[@b8-cln_66p233] A meta-analysis conducted by Kraaij *et al*.[@b11-cln_66p233] investigated the relationship of negative life events and depression in old age. The authors observed that an accumulation of negative stressful events and daily hassles were associated to the presence of a modest, but significant effect size. Fiske *et al*.[@b12-cln_66p233] also suggested that both negative life events may predict depressive symptoms, and that depressive symptoms may predict negative life events in the future, in a circle that one condition interfere and contribute to sustained the other.

Besides adverse life events, poor social support is a known risk factor for development of depression.[@b10-cln_66p233] Social support is a coping resource that is obtained from interpersonal relationships, whose protective effects are well documented in the literature regarding its role in maintaining health and decreasing vulnerability to physical and mental illnesses in older adults,[@b13-cln_66p233] as well as contributing to buffer the adverse psychological effects created by stress.[@b14-cln_66p233] Koizumi *et al*.[@b15-cln_66p233] found an increased risk of depression status in subjects who lack social support in the Japanese population. Both life events and social support have been described as predictors to long-term depressive outcome. Leskelä *et al*.[@b16-cln_66p233] verified that both adverse life events and poor perceived social support predicted the outcome of subjects with major depression.

In this context, it is of interest to understand the role of certain social predictors in the mental health of Brazilian seniors. Castro-Costa examining a series of indicators of social support network as determinants of depressive symptoms in a sample of community-dwelling in a small city in Brazil, found no association of social support with depressive symptoms assessed through a rating scale with low specificity.[@b17-cln_66p233] Due to the scarcity of studies investigating the association of life events and social support in late depression in Brazilian population-based samples, the present study provides an opportunity to examine these associations. Thus, the aim of this study is to examine possible effects of life events and social support in depression presented in elderly subjects that were living in two middle-class boroughs in the city of São Paulo, Brazil. For the purpose of this study, we only considered those individuals 60 years old or more and evaluated whether current social support and life events occurring in the 2 years prior to the interview were predictors of depression in older adults.

METHODS
=======

Design
------

The data are from the São Paulo Catchment Area Study, a cross-sectional study carried out in two boroughs in the city of São Paulo, Brazil, that investigated the prevalence (lifetime, 12-month, 1-month) of mental disorders, their relationship with sociodemographic features, and the use of services in the population aged 18 years or older living in the catchment area of a large hospital complex in the city of São Paulo, Brazil. A representative sample of 1,464 subjects, 18 years old or more were interviewed in households, with a response rate of 76.8%. An over-sampling of individuals 60 years old or more was performed in order to increase the probability of getting old age psychopathology (we interviewed all the residents within the stratum 60 years old or more living in the household selected). Although for most of the analyses performed in this sample weights were used to adjust for the differential effects of oversampling and no response,[@b18-cln_66p233] in the present report those weights were not used. This is due to the design chose for the analyses presented herein, a nested case-control study, for the assessment of factors associated with the presence of depressive symptomatology in old age.

Diagnostic Assessment
---------------------

The Composite International Diagnostic Interview version 1.1 (CIDI 1.1), translated to Portuguese, was used to assess psychopathology. The CIDI is a structured psychiatric interview that provided lifetime, 12-month, and 1-month prevalence estimates for diagnoses according to the DSM-III-R and the ICD-10. Several questions targeting different symptoms were asked during the interview for depressive mood or anhedonia, and each of the nine depressive symptom groups in the diagnostic criteria of DSM-III-R major depression were asked, as follows: appetite problems, sleep problems, tiredness, slowness/restlessness, lost interest, worthlessness, trouble thinking, and thoughts of death. The diagnoses of depressive episode and dysthymia were generated from the algorithm based on ICD-10 criteria.

Three groups were created, taking into account depressive symptomatology in old age. It is important to note that those who had a prior diagnosis of a depressive episode or dysthymia according to ICD-10, but whose symptoms were not presented within the age period considered, were excluded from the analysis of predictors, since our aim was to investigate the association of certain determinants with old age depression. Three groups were identified:

1.  The "late depression" group was formed by subjects 60 years or older, presenting with an ICD-10 depressive episode or dysthymia, with onset after 60 years or recency in this period of life and with at least four depressive symptoms.

2.  The "late subthreshold depression" group was composed of subjects who said yes to the statement "have had a period of feeling (depressed/having lost interest/own equivalent) and also said "you\'ve had some other problems like (list of symptom groups)", and for at least a period of 2 weeks or more, occurring after the age of 60 years or recency in this period of life. At least two, but less than four depressive symptoms should be present.

We defined "late subthreshold depression" based on the ICD-10 criteria for "mild depressive episode", in which two or three depressive symptoms are usually present. For the group called \"late depression", we used the concept of the ICD-10 for moderate and severe depressive episode.

1.  The control group represented people aged 60 or more, with no lifetime depressive episode or dysthymia, and no lifetime subthreshold depression.

We graded the "late depression" and "late subthreshold depression" groups into a broader group of "old age symptomatic depression", thus considered the "cases" or symptomatic group. The rationale for this strategy is to limit age stratum and thereby view the influence of life events and social support while considering the whole spectrum of depressive symptomatology in elderly. Although subthreshold depression is not an official diagnostic label, many studies have demonstrated disabilities in individuals who presented this group of symptoms.[@b19-cln_66p233] This broader diagnostic syndrome ("old age symptomatic depression") has the advantage of including subthreshold symptomatic depressive elders, which are often underdiagnosed and undertreated.[@b19-cln_66p233] Subthreshold depression has been compared to the negative impact of major depressive disorder in terms of physical disabilities, poor health status, and restricted activity days.[@b20-cln_66p233] Moreover, previous studies suggest the existence of a *continuum* between subthreshold depression and major depressive disorder.[@b21-cln_66p233] A recent meta-analysis of the prevalence of depressive morbidity in community-dwelling Brazilian elderly highlighted the importance of studying subthreshold depressive symptoms in the elderly, considering the high prevalence of clinically significant depressive symptoms and its association with cardiovascular disease.[@b4-cln_66p233] Lifetime anxiety disorder was analyzed as a comorbid psychiatric disorder that could be associated with "old age symptomatic depression".

Predictors of "old age symptomatic depression"
----------------------------------------------

Prior to starting the CIDI interview, and hence without the influence of the questions on psychopathological symptoms, all subjects answered a questionnaire about general health status, presence of chronic somatic conditions, and use of health care services in the 30 days prior to the interview, including both private and public health systems. Only "yes" and "no" answers were possible, and these answers were analyzed as dependent variables in a logistic regression analyses model. The following sociodemographic variables were analyzed: age, sex, marital status (married subjects not living together were considered separated), years of education, and professional status (employed or unemployed). The following predictors of depression in late life were selected for entering into the logistic regression models: gender, bereavement, living alone, perceived lack of social support, life events in the last 2 years, socioeconomic disadvantage, chronic somatic illness, lifetime anxiety disorders, and current cognitive impairment.[@b8-cln_66p233],[@b9-cln_66p233]

Social support and life events were measured using the Comprehensive Assessment and Referral Evaluation (SHORT-CARE),[@b22-cln_66p233] a brief semi-structured interview that covers a wide range of social problems and life events of elderly adults. Social support is a complex construct, including perception, structure of the social network, and tangible help and assistance.[@b8-cln_66p233] However, the strongest relationship between social support and late life depression has been found with perceived lack of support.[@b8-cln_66p233] Thus, we considered perceived social support in our analysis by aggregating questions asking about difficulty or lack of satisfaction in relationships with friends, neighbors, or relatives (e.g. seeing a relative less than weekly; having no supportive neighbors; experiencing problems in a relationship with offspring/brothers/sisters; experiencing dissatisfaction with support received from friends; experiencing dissatisfaction with support received from neighbors). In an attempt to distinguish the influence of "living alone" on depressive symptoms from the influence of other variables, we analyzed this variable independently of the pooled variable "lack of social support".

A list of thirteen life events in the previous two years were asked, and considered present if the respondent referred a considerable level of distress associated with each type of event. A variable "life events" was created as a dichotomous variable, and considered present if any of the following events occurred with associated distress: serious illnesses; crisis or events outside one\'s control; separation/divorce; breakup of love relationships or important friendships; experiencing problems in a relationship with friends, neighbors or relatives; serious financial problems; losing something important; being robbed; bad event; and moving home. Recent death of a friend or distant relative and occurrence of a good event were not considered in the pooled variable of life events in the previous 2 years -- the former is common and frequent amongst the elderly and the later is not a negatively valued event. Bereavement was analyzed separately because it is a life event potentially associated with depression in late life.[@b8-cln_66p233]

Socioeconomic disadvantage is an important concept to be considered when researching negative life events. However, it is neither simple, nor well defined. A broad definition of socioeconomic disadvantage is related to people\'s access to material and social resources, and their ability to take part in society.[@b23-cln_66p233] Socioeconomic disadvantage can have many forms, including low income, low educational attainment, unemployment, dwellings without motor vehicles, living in poor housing, and having limited access to health services.[@b23-cln_66p233] This condition can affect health throughout life. People who are socially disadvantaged live shorter lives and suffer more illness than those who are well off.[@b23-cln_66p233] In our study, we used the concept of socioeconomic disadvantage referring to those who were from the lowest income quartile and with less than 8 years of education. Years of education were coded categorically in the ranges 0--8, 9--11, 12--15 and 16 and over. Income was calculated as the average annual net income per family. The sample was divided into three income categories: the 25% with the highest income, a 50% middle bracket, and the 25% with the lowest income.

As late life depression and cognitive impairment are usually associated, cognitive impairment at the time of interview was assessed by the Mini-Mental State Examination (MMSE) [@b24-cln_66p233]. The MMSE is embedded within the CIDI 1.1, thus allowed to detect ICD-10 1-month Organic Mental Disorder cases, a dichotomous variable considered in the analyses. Nevertheless, it should be considered that in this survey, subjects with severe cognitive impairment were not able to participate due to the self-report characteristic of the measurement schedule.

Participants were asked about their lifetime experiences of six selected chronic somatic conditions: high blood pressure, stroke, asthma, heart disease, diabetes, and/or cancer. The questions: "have you ever had ..." or "has a doctor ever told you that you have..." were asked for high blood pressure, diabetes, stroke, and/or cancer. Heart disease was defined as a self-reported medical diagnosis of any cardiac disease and/or a positive answer on the Rose Angina Questionnaire.[@b25-cln_66p233] Asthma diagnosis was defined as the presence of recurrent bronchospasm and/or wheezing. Acceptable validity has been demonstrated when self-reporting on serious illnesses or severe health conditions by comparing self-reports to medical records in general practice settings.[@b26-cln_66p233]

Statistical Analysis
--------------------

The statistical program SAS 9.1 was used to calculate proportions for dichotomous variables. Standard errors were obtained for these proportions.

We first examined the proportions of determinants in each group: cases and controls. Following, univariate logistic regressions models were built to obtain odds ratios verifying the associations between "old age symptomatic depression" and the set of hypothesized determinants (female gender, lifetime anxiety disorders, life events, bereavement, perceived lack of social support, living alone, socioeconomic disadvantage, current cognitive impairment, and chronic somatic illness). Next, we performed a backward stepwise logistic regression by including all variables simultaneously and then removing the non-significant ones, testing two-way interactions of gender and all other covariates, as gender can influence differently the other predictors evaluated. The final model was obtained with a backward elimination of non-significant variables using the Wald χ^2^ test. In all analyses, the reference category was the control group which was defined as people aged 60 or more, with no lifetime depressive episode or dysthymia, and no lifetime subthreshold depression. All evaluations of significance are based on two-sided tests using the 0.05 level of significance.

RESULTS
=======

For the purpose of this study, 375 subjects aged 60 years or more comprised the initial subsample. However, eight of them had a lifetime diagnosis of depressive episode or dysthymia according to ICD-10, but these symptomatology was not presented in the age period considered. As our aim was to verify the association of late life depressive symptoms with current social support and previous two years life events, these subjects were excluded from the analysis. Therefore, in this report, all analyses were performed in the subsample of 367 subjects aged 60 years or more (mean age 70.1 ± SD 7.1), representing 25.6% (SE 1.14) of the total sample (N = 1,464). In this subsample, 37 subjects presented a depressive episode with onset or recency after 60 years, the "late depression" subgroup (10.1%; SE 1.6), and 32 presented the above mentioned "late subthreshold depression" (8.7%; SE 1.4). These two subgroups were collapsed into a broader "old age symptomatic depression" group, comprised by 18.8% (SE 2.0) of the 367 subjects 60 years or older, with a mean age of 69.1 (SD 6.6). The remaining of the elderly subjects that reported never having had a lifetime depressive episode, dysthymia or subthreshold depression formed the control group (N = 298), corresponding to 81.2% (SE 2.0) of the subsample, with mean age 70.3 (SD 7.2). The gender distribution of the control group was 61.7% of female (N = 184) and 38.3% of male (N = 114), whereas the "old age symptomatic depression" was formed by 78.3% of women (N = 54) and 21.7% of men (N = 15).

[**Table 1**](#t1-cln_66p233){ref-type="table"} shows frequencies of each predictor considered herein in the two groups. In the univariate analysis, female gender was a determinant for "old age symptomatic depression". Respondents with "old age symptomatic depression" were five times more likely to present a comorbid anxiety disorder, and were also more likely to live alone, when compared to the control group. Life events and bereavement were reported by a higher proportion of cases, although the comparison across groups was not significant. All other predictors had equal distributions across the case and control groups, with odds ratios close to 1.

In the multivariate regression model ([**Table 2**](#t2-cln_66p233){ref-type="table"}) lifetime anxiety disorder was associated with "old age symptomatic depression" (OR = 5.2, 95% CI 2.2-12.4), and an interaction effect between gender and other predictors was observed in this elderly sample. In the final adjusted models, the perceived lack of social support (OR = 3.5, 95% CI 1.1-12.1) was a predictor for "old age symptomatic depression" in men, whereas the presence of life events (OR = 2.4, 95% CI 1.1-5.6) was a predictor of this symptomatology for women.

DISCUSSION
==========

The above results must be interpreted in the context of several limitations. Respondents with severe neurocognitive impairment were not able to participate. This presumably precluded our ability to capture the well clinically documented old age psychopathology.[@b8-cln_66p233],[@b9-cln_66p233] The oversampling of old age subjects was done as a tentative to overcome this limitation, but still our survey has a small number of subjects in this age group. This is reflected in the small number of men with the outcome examined herein. Some of these caveats may have biased our results to an underestimation of the prevalence of depression, restricted the possibility to better detect differences in the subtypes "late depression" and "late subthreshold depression", and may probably make the strengths of associations weaker. In addition, because the survey site is consisted of two boroughs of São Paulo with a high socioeconomic level, it is difficult to generalize the results to other socioeconomic strata and, thus, these findings should not be extended to other communities. Further limitations of the study are the cross-sectional design, thus it is not possible to detect the direction of the association.

Notwithstanding these limitations, we found that approximately one in each five elderly (18.8%) in our sample presented significant depressive symptoms that started or continued through this period of life. Bearing in mind that this estimate does not represent lifetime estimates, as cases were restricted to those subjects who presented symptomatic depression with onset or recency after 60 years of age, and that comparisons with previous studies in Brazil are hampered by different assessment, time frame, studies design and objectives, our findings are consistent with previous studies in Brazil, in showing a high prevalence of depressive symptomatology in this age group.[@b2-cln_66p233],[@b3-cln_66p233]

Women were more likely to present "old age symptomatic depression". There is no consensus concerning the influence of female gender in depression in old age.[@b9-cln_66p233] Although several studies have reported that female gender is associated with more depressive disorders and depressive symptom cases than male gender, gender differences have not always been demonstrated.[@b9-cln_66p233] Possible explanations that justify a higher prevalence of depressive symptoms in women compared to men are related to the fact that there is a *continuum* of risk factors, which can contribute to the development of depression during the woman\'s life, such as genetically determined vulnerability, personality traits, biological factors, body dissatisfaction, social challenges, stressful events in life (e.g., sexual abuse, postpartum depression), history of depression, and higher body mass index.[@b27-cln_66p233]

In our study, lifetime anxiety disorder was a significant predictor for "old age symptomatic depression", when other determinants considered in these analyses were controlled for. Depression in late life tends to co-occur with other psychiatric disorders, though this co-occurrence seems to be less frequent than earlier in life.[@b8-cln_66p233] Beekman *et al*.[@b28-cln_66p233] examined the comorbidity of major depressive disorder with anxiety disorders in later life, and found that almost half of older people with major depressive disorder met criteria for anxiety disorders, while a quarter of those subjects with anxiety disorders also met criteria for major depressive disorder.[@b28-cln_66p233] The authors point out that many of the risk factors often associated with depression in later life may be more appropriately associated with comorbid anxiety.[@b28-cln_66p233] A recent study has reported the high occurrence of mood and anxiety disorders among older adults, especially in women, showing that their prevalence rates, although decline with age, still remain very common,[@b29-cln_66p233] causing significant impairment in the quality of life of elders.

In our survey, cognitive impairment was not associated with "old age symptomatic depression". The exclusion of severe cognitive impairment subjects, low sample size, and validity of measurements might have made this association weaker in our survey. This association is common in clinical practice, and probably what is captured in surveys in clinical samples is the end of a *continuum* that could start with depressive symptoms in later life.[@b30-cln_66p233]

Living alone was also a significant determinant for "old age symptomatic depression". Older adults who live alone tend to report less social support and more loneliness, and to experience accelerated cognitive decline.[@b31-cln_66p233] These factors are associated with higher rates of depression, and decreased life satisfaction.[@b9-cln_66p233] Our finding that in the final model living alone is not a significant determinant should be an indication of that complex inter-relation of loneliness and social support.

In our survey, life events and social support operate differentially across genders. Perceived lack of social support was significantly associated with "old age symptomatic depression" in men, while life events were associated with "old age symptomatic depression" in women. In recent decades, the elders had to deal with two key points in their lives: earlier retirement and changes in household composition, characterized by the decline of conviviality between elderly parents and their adult children.[@b32-cln_66p233] The literature shows that retirement can bring out the negative aspects of a marriage, especially for women, who usually benefit less from their husband\'s retirement than do the retiring husbands.[@b32-cln_66p233]

Another important life event that plays a special role in the lives of older women is the loss of close friends. Although we could not observe this in our study, the literature is well-documented with respect to the role that a confidante plays in the maintenance of psychological well-being and mental health.[@b32-cln_66p233] While women tend to have a close confiding relationship with another person for this kind of support, men usually depend more on their wives for intimacy, social support and social participation.[@b33-cln_66p233]

Divorce can also be associated with "old age symptomatic depression" in older women. Since men earn, on average, substantially more than women,[@b34-cln_66p233] women usually obtain more financial advantages from marriage.[@b35-cln_66p233] Consequently, many wives experience a decline in economic pattern with the separation from their husband, which can become a stressful life event associated with the development of depression.

Perceived lack of social support was an important predictor of "old age symptomatic depression" only for men. It seems that the death of the wife tends to lead to a loss of social support over time, and this can be an explanation for the difference in depression rates between men and women after widowhood; there is a stronger association for men, especially among those widowed for a longer period of time.[@b35-cln_66p233] As mentioned above, men usually name their wife as their main source of emotional support. Because men are less likely to have a close confiding relationship with another person than women,[@b33-cln_66p233] the death of their wife can place a man in a situation in which he must cope with the loss of, perhaps, his only confidante. Furthermore, friends in a similar age group tend to be married, or have entered into a new marriage, and this can increase the sense of loneliness and the perceived lack of social support.[@b35-cln_66p233] Finally, among elderly couples, the wife often assumes the role of caregiver in the home, and her death can force the husband to assume a new role of housekeeper, posing a significant source of stress.[@b35-cln_66p233] George *et al*.[@b36-cln_66p233] found that impaired social support is frequently associated with poorer outcome of depression in older men, but not in older women.

In conclusion, our findings contribute to the literature by studying a subtype of depression occurring in later life. Moreover, the gender differences found here in relation to life events and social support can contribute to a better understanding of the functioning of elderly people facing difficult, but common, situations in their lives. This is expected to help health professionals provide guidance to families to build a network of support capable of reducing the risk of depression in their elderly family members.

###### 

Association among determinants and "old age symptomatic depression": percent (SE) and univariate odds-ratios (95% CI). The São Paulo Epidemiologic Catchment Area Study; N of subjects 60 years or older = 367.

                                     Control group (N = 298)   Old age symptomatic depression (N = 69)   ~Wald~ χ^2^   *P*        OR    95% CI
  ---------------------------------- ------------------------- ----------------------------------------- ------------- ---------- ----- ----------
  Gender (% female)                  61.7% (0.03)              78.3% (0.05)                              6.47          0.0109     2.2   1.2-4.1
  Lifetime anxiety disorder          4.4% (0.01)               18.9% (0.05)                              15.11         \<0.0001   5.1   2.2-11.6
  Life events                        71.5% (0.03)              81.2% (0.05)                              2.64          0.1043     1.7   0.9-3.3
  Bereavement                        7.1% (0.01)               11.6% (0.04)                              1.56          0.2118     1.7   0.7-4.1
  Perceived lack of social support   46.0% (0.03)              49.3% (0.06)                              0.25          0.6204     1.1   0.7-1.9
  Living alone                       14.4% (0.02)              24.6% (0.05)                              4.17          0.0413     1.9   1.0-3.7
  Socioeconomic disadvantage         35.9% (0.03)              37.7% (0.06)                              0.08          0.7823     1.1   0.6-1.9
  Cognitive impairment               3.4% (0.01)               4.4% (0.02)                               0.16          0.6886     1.3   0.4-4.9
  Chronic somatic illness            67.1% (0.03)              71.0% (0.06)                              0.39          0.5323     1.2   0.7-2.1

###### 

Determinants of "old age symptomatic depression": final model of stepwise logistic regression (adjusted odds ratio and 95% CI). The São Paulo Epidemiologic Catchment Area Study; N of subjects 60 years or older = 367.

                                     Old age symptomatic depression                      
  ---------------------------------- -------------------------------- ---------- ------- --------
  Lifetime anxiety disorder          5.2                              2.2-12.4   13.79   0.0002
  **Male:**                                                                              
  Perceived lack of social support   3.5                              1.1-12.1   3.96    0.0466
  Life events                        0.5                              0.1-1.6    1.53    0.2165
  **Female:**                                                                            
  Perceived lack of social support   0.7                              0.4-1.4    1.1     0.2993
  Life events                        2.4                              1.1-5.6    4.32    0.0376
